What is claimed is: 
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1. 



A re-engineered, or framework (FR)-patched immunoglobulin 
containing the heavy^^^light chain variable region sequences from 
a parent antibody, in^whiclT^at least one of the compartmentalized 
framework sequences, defined as FR1, FR2, FR3 and FR4 are 
replaced, or patched by the corresponding framework sequences from 



the^heayy and light^chain immunoglobulin variable region of a 
different species, wherein said^rp-engineered immunoglobulin chain 



comprises framework sequencesCderived from at least two different 
sources of immunoglobulin chains, where iri T~said*" differ ent^. 



c ^-^immunogl6bulin chamsj^)can be ( ^gourced^ from) different 
immunoglobulins of the same species" "oT^from different 
immunoglobulins of different species, and such FR-patched 
immunoglobulin binds specifically to an antigen with affinity 



/ ^<^g^ ^arablelo7'o^ within 3 -fold of, that of the parent immunoglobulin 

A re-engineered, or FR-patched immunoglobulin according to claim 1, 
in which the particular FR chosen for patching or replacing each 
corresponding FR in the parent \mmunoglobulin: 




0 



a. exhibits the highest degred^ of homology, or at least 60%, to the 
corresponding parent FR; 

b. exhibits identical sequence\ homology to the corresponding 
parent FR at the three amino\acids immediately adjacent to the 
flanking CDR's; and 

c. contains identical amino acid td the corresponding parent FR at 
positions known to be close toV or have interactions with the 
CDR's/antigen binding site, Vs , evaluated by computer 
modeling, crystal structure, published information, orvprior^ 

"experience^ 
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3. 



A re-engineered, or FR-patched immunoglobulin according to claim 1 , 
in which the particular FR chosen for patching or replacing each 
corresponding FR in the parent immunoglobulin: 
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a. exhibits the highest degree of homology, or at least 60%, to the 
corresponding parent FR; 

b. exhibits identical sequence homology to the corresponding 
parent FR at the four amino acids immediately adjacent to the 
flanking CDR's; and 

contains identical jirnino acid to the corresponding parent FR at 



positions^known to be^closejto) or have interactions with the 
CDR's/antigen — binding site, as evaluated by computer 
modeling, crystal structure, published information, or prior 
experience. 



4. ^-A^rA-engineered, or FR-parched immunoglobulin according to claim 
/ (1)/ in which the particular T\R chosen for patching or replacing each 
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corresponding FR in the parent immunoglobulin: 
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a. exhibits the highest degre^ of homology, or at least 60%, to the 
corresponding parent FR; 

b. exhibits the highest degree of sequence homology to the 
corresponding parent FR, Vrefer ^l>^J^ %, or contains 
conservati vely^g im ilar amino^ j^jds^such as, j^ly, ala; val, ile, 
leu; asp, glu; asnTgln; ser, thrTlyk ar^and^he, tyr^atthe^three 
amino acids immediately adjacent to the flanking CDR's; and 

c. contains identical, or conservatively similar amino acids (as 



v>^c>^ ^Ak ^ ste< ^ * n 4b) to the corresponding parent FR at positions 

known to be close to, or have \ interactions with the 

— ~ f 

CDR's/antigen binding site, as evaluated by computer 

modeling, crystal structure, published information, or prior 

experieri^^N^ 
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A re-engineered, or FR-p; 



tched immunoglobulin according to claim 
FR chosen for patching each corresponding 



(l)^in which the particular 
-FR in the parent immunoglobulin 



a. exhibits the highest tiegree of homology, or at least 60%, to the 
corresponding parentiFR; 

b. exhibits the highest \ degree ofsequence_ homology to the 

corresponding parent\ FR, ( preferably 100%;-^or contains 

\ \ * 
conservatively similar amino acids-(asjisted injdaim 4b) at the 

four amino acids immediately adjacent to the flanking CDR's; 



and 

contains identical, or conservatively similar amino acids (as 
listed in claim 4b) to thelcorresponding parent FR at positions 
known to be close to, or have interactions with the 
CDR's/antigen binding \site, as evaluated by computer 
modeling, crystal structur^, published information, or prior 
experience. 



A re-engineered, or FR-patched immunoglobulin according to claim 1, 
2, 3, 4 and 5 containing the heavy^idy§^ight chain variable region 
sequences from a parent antibody, in which the particular FR chosen 
for patching each corresponding FR in the parent immunoglobulin 
comprises re-introduced amino acids from the parent immunoglobulin 
framework outside the Kabat and CHothia CDRs, wherein the back 
mutated amino acids^ replace corresponding amino acids in the 
patching FR , which is the particular FR derived from a different 
source used for patching^or that replaced the original FR of, the parent 
immunoglobulin, and each of said back mutated amino acids: 



a. is adjacent to a CDR in the donor immunoglobulin sequence, or 

b. contains an atom within a distance of 4 A of a CDR in said re- 
engineered immunoglobulin 



46 



A re-engineered, or FR-patched immunoglobulin according to claim 1 , 
2, 3, 4 and 5 containing the heavy and/or light chain variable region 
sequences from a parent antibody, in which the particular FR chosen 
for patching each corresponding FR in the parent immunoglobulin 
comprises re-introduced amino acids from the parent immunoglobulin 
framework outside the Kabat and Chothia CDRs, wherein the back 
mutated amino acids replaae corresponding amino acids in the 
patching FR, which is the particular FR derived from a different source 
used for patching, or that repflaces the original FR of, the parent 
immunoglobulin, and each of said back mutated amino acids: 

a. is adjacent to a CDR in the\donor immunoglobulin sequence, or 

b. contains an atom within a distance of 5 A of a CDR in said re- 
engineered immunoglobulin. \ 

A re-engineered, or FR-patched immunoglobulin according to claim 1 , 
2, 3, 4 and 5 containing the heavy and/or light chain variable region 
sequences from a parent antibody, in I which the particular FR chosen 
for patching each corresponding FRlin the parent immunoglobulin 
comprises re-introduced amino acids fiiom the parent immunoglobulin 
framework outside the Kabat and Chothia CDRs, wherein the back 
mutated amino acids replace corresponding amino acids in the 
patching FR, which is the particular FR derived from a different source 
used for patching, or that replaces the original FR of, the parent 
immunoglobulin, and each of said back mutated amino acids: 

Q 1 

a. is adjacent to a CDR in the donor immunoglobulin sequence, or 

b. contains an atom within a distance af 6 A of a CDR in said re- 
engineered immunoglobulin. \ 

A re-engineered, or FR-patched immunoglobulin according to claim 1 , 
2, 3, 4 and 5 containing the heavy and/or light chain variable region 
sequences from a parent antibody, in which the particular FR chosen 
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for patching each corresponding FR in the parent immunoglobulin 
comprises re-introduced arnino acids from the parent immunoglobulin 
framework outside the K^bat and Chothia CDRs, wherein the back 
mutated amino acids replace corresponding amino acids in the 
patching FR, which is the particular FR derived from a different source 
used for patching, or that replaces the original FR of, the parent 
immunoglobulin, and each of said back mutated amino acids: 



a. is adjacent to a CDR in the donor immunoglobulin sequence, or 

b. is capable of interacting w ith amino acids in the CDRs, or 

c. is typical at its position for the species of the particular FR 
chosen for the patching, a id the replaced amino acid in the said 
FR is rare at its position jfor the species from where the FR is 
derived. 



A re-engineered, or FR-patched immunoglobulin according to claim 1, 
2, 3, 4, 5, 6, 7, 8, and 9, which specifically binds to an antigen with an 
affinity of between 10 7 M' 1 and lO'W' 1 . 

A re-engineered, or FR-patched immunoglobulin according to claim 1, 
2, 3, 4, 5, 6, 7, 8, and 9, which specifically binds to an antigen with an 
affinity of between 10 8 M" 1 and 10 10 M" 

A re-engineered, or FR-patched immunoglobulin according to claim 1, 
2, 3, 4, 5, 6, 7, 8, and 9 which is substantially pure. 



A -pharmaceutical composition comprising a re-engineered, or FR- 
patched immunoglobulin-aecording to claim 1, 3, 4, 5, 6, 7, 8, and 9 
in a pharmaceutically acceptable carrier. 



A method of constructing a re-engineered, or FR-patched 
immunoglobulin according to claim 1, 2, 3, 4, 5, 6, 7, 8, and 9 that will 
reduce the percentage of amino acid sequences derived from the parent 
immunoglobulin. 
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15. A method of constructing a re-engineered, or FR-patched 
immunoglobulin according to claim 1, 2, 3, 4, 5, 6, 7, 8, and 9 that will 
reduce the immunogenicity of the re-engineered, or FR-patched 
immunoglobulin, when used in the intended species (for example 
human), compared to that of the parent immunoglobulin. 



16. Are-engineered immunoglobulin of claim 1 , designated hpRFB4?\ /ni^VV^ 
10 17. Are-engineered immunoglobulin of claim 1, designated hplF5. 



18. A composition comprising the re-engineered immunoglobin of claim 
16, or 17 

15 19. i(A^pham comprising the re-engineered 

immunoglobin of claim 16, or 17. 




20. A method for treating a subject with a cancer which over expresses 
CD22 comprising administering to the subject an effective amount of a 

20 re-engineered immunoglobulin of claim 16. 

21. The method of claim 20, where the cancer is Non-Hodgkin's 
lymphoma or rheumatoid arthritis . 

25 22. A method for treating a subject with a cancer which over expresses 
CD20 comprising administering to the subject an effective amount of a 
re-engineered immunoglobulin of claim 17. 

23. The method of claim 22, where the cancer is Non-Hodgkin's 
30 lymphoma or rheumatoid arthritis . 

24. A method for treating a subject with a cancer which over expresses an 
antigen which causes the cancer comprising administering to the 
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subject with an effective amount of a re-engineered immunoglobulin 
which is capable of binding to said antigen according to claim 1 . 
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